Insulin-induced receptor regulation in early gestation and term human placental cell cultures.
Human placentae of different gestational ages have been used to investigate the binding and degradation of insulin as well as the regulation of insulin membrane receptors. Bacitracin was found to be an effective inhibitor of insulin degradation in human early gestation and term placental cell cultures. In the presence of bacitracin, [125I]-insulin bound rapidly and reversibly: maximal binding occurred at 4 degrees C, with a sharp pH optimum at 7.5, and exhibited a high degree of specificity. The extent of binding was proportional to cell protein and [125I]-insulin concentrations. Term (38 to 41 weeks; n = 25) placental cell cultures possessed receptors for insulin that were increased three-fold compared to early gestation (8 to 18 weeks; n = 17). This was due to an increase in receptor number with no significant alteration in affinity. A decrease in insulin binding in both early gestation and term placental cells was related to both the insulin and bacitracin concentrations present during 12 to 20 h of preincubation at 37 degrees C. The receptor loss was due to a decrease in the number of receptors per mg cell protein with no apparent change in their affinity. We conclude that our in vitro system, which utilizes human placental cells in monolayer culture, will permit a more direct study of the metabolic effects of insulin in both early gestation and term placentae.